Melatonin activates an outward current and inhibits Ih in rat suprachiasmatic nucleus neurons.
Whole-cell voltage-clamp recordings were made from suprachiasmatic nucleus (SCN) neurons maintained in horizontal brain slices. The majority of neurons exhibited spontaneous and evoked excitatory and inhibitory synaptic currents (EPSC and IPSC), mediated by glutamate and GABA respectively. Melatonin had no effect on either the spontaneous or evoked EPSC or IPSC. Application of melatonin (0.1-30 microM) during circadian time (CT) 9-12 activated an outward current at -60 mV and increased the membrane conductance in a concentration-dependent manner. The current was augmented by depolarization, reduced by hyperpolarization and, in some cells, reversed its polarity near the potassium equilibrium potential. Some neurons also responded to melatonin during other times of the circadian day (CT 3-9 or CT 12-15). Hyperpolarizing steps, in a portion of cells, activated an inward cation current which resembled the Ih described in other neurons. Melatonin (10 microM) inhibited activation of the Ih. These data indicate that melatonin may inhibit SCN neurons by activating a potassium current and inhibiting the Ih.